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Abstract: The development o f information techno logy has led bo th of the computingbased disastersimu lating
process and lifesav ingmanagement have become possible. A fter rev iew ing and ana lyzing th is fie ldrelated and re le
vant research artic les, th is paper is to summarise the app lications o fG IS and v irtua l reality techno log ies in the per
spective o f f ire disaster s' simulat ion and contro,l as w ell as the possib ility o f the ir app licab le integration on the fire
disasterrelated scient ific research, andmeanwh ile, based on these prev ious research bases, to propose a new ly de
signed plan for a system o f a fire in a bu ild ing and evacuation o f people. This proposed new system implemented in
both ex isting bu ildings and new constructions assists not only on the research o f fired isaster developmen t and the
possible influences of the co rresponding structures but a lso the ana lyses of evacuat ing v ictim s and the risk of a fire.
Key words: G IS; virtual reality; fire
????????????????????????,?????????????,??????
???????????????????????????, ??????????????????
??????????????????????????, ????????????????????
????????,??????????????????????????????????,???
???????????,??????????????????????????????????
??????????????????????????????????????,????????,
?????,??????????????????????,???????????????????
??,??????????????????????????????????????????,?
??????????????????????? ( G IS)????? ( v irtua l reality, VR)???????
??????,????????????????????????
1 ????????????????
?????? ( GIS)? 20?? 60??????????????????, ???????????
??????????????????, ??????????, ????????????????
?,?????????????????????
? GIS?????????,??????????, ?????? G IS??????? (???? )
?????????Wybo [ 1]?????????????, ????????????, ?? 4???,
??????????,???????????,???????,???????????,?????
???????????? G IS?????????????????; Ja in [ 2]???????????
??????????,???????????????????????????????;????
GIS???????????, Bryant[ 3]???????? FIRE- SPREAD,?????????????,
???????????????????????????????????, ??????????
?????,??????,????????????????????????????
? 1 G IS- FP????
F ig. 1 Interface of G IS- FP system
? GIS????????,??????
???????????????????
????????? G IS??????, ??
???????????????, ????
??????????????????, ?
?????? G IS???????????
????? GIS?????????, ???
???????????????????
????????, ???????? G IS?
??????, ?????????????
????,???????????????
????????????? [ 4]?????
???????, ????? G IS????,
???????????????????
????,???????????????
?????????????????????? G IS??????? G IS- FP, ??????????
?????????,?????????????????????????????????????
???????????????? G IS?????????????, ??????????????
? (????? )????????????????????????????????,????????
?????????? (?? 1?? )?
???????????????? GIS???????,???????????????????
??????????????? G IS???????????????????, ?????????
???
?? G IS????????????,???????? GIS?????????,?? G IS????
??????????????????????????????,??????,?????????
????,???????????????????????? G IS? VR???,?? VR??????
84 ?  ?  ?  ?  ?  ?                    14?
??????,??????????????,??????
2 ??????????????
???????????????????????? -????????????????????
????????????,??????????????????????????????????
???????????????????????????????, ???????? ?? ???
???,??????????,????????????????????????????????
??,?????????????????????????????, ??????????????
?????????,??????????????????????, ??????????????
????,?????????????????????,?????????,?????? ???
? ????????????,????????????
????????????????????????????????????????????
??????????????????????,??????????????????,?????
??????,?????,?????, ???????,?????????????????????
????,??????, ?????, ????????????????????????????
? [ 5]?????W alkthru???????????? CFAST???????????????????
???????????,????????????????????, ??????????????
????????Walkthru?????????????????????????????????
??????????????????????????????????????????????
??????????,???????????????????,?????????, ??????
???????????????????????????:??????????????????
????????,??????????????????? [ 6]? Sh ih[ 7]??????????????
???????????????????????????,??????????????????
??????????????????????????????,???????????????
?????????????????
???????????????????????????????????,?????????
??????????????,???????????????????????????????
??????????????????,?????????????????, ??????????
???
?????????????????????????????,???????????????
???????????????????, ????????????????????????????
??????????????????????????????????????????????
????? 3?:?????????????????????????, ?????????????
????,???? FireFo rm???? A skRSF?????? F ireCA IC?????????????,???
???????????????????????, ???????????????????????
????????????????,??????????????????????????????
???????????????????? ( N IST)???????? ( BFRL)??????????
FDS( fire dynam ic simulato r)?????????????????,??????????, ??????
?????? [ 8]?
????????? [ 9 ]???????? ANSYS??????? FDS???, ?? 2008?????
?????????????????????????????????????? AutoCAD???
??,??????????????????????????????, ??????????????
??????????,?????????????????
853? ???:? GIS?????????????    ?????
3 G IS???????????????
????, GIS????????????????????????, ????????????
??
20?? 90????, Faust? Ko ller??????????????????????????,??
???????????? (VR - G IS)?VR- G IS???????????????????????
??????????????????,????????????????????????????
??????????????????????, VR - GIS????????????????????
??????????VR - GIS? G IS?????????????????????, ???? GIS?
????????????VR - GIS?????????????????????????????
???????????????????,????????????? [ 10]?
?? G IS? VR?????,????????????????,??????????, ????
???????????????????????,?????????: ( 1)???????????
?????????; ( 2)????????????; ( 3)????????????????????
????, ??? 3???: ( 1)??????,?????????????????????????
???? /????; ( 2)?????,?????????????????????, ??????, ?
????????????,???????????; ( 3)???????,?????? OpenG IS,??
????????,????????????????????????,?????????????
??,?????????? [ 11]?
??? G IS??????????,????????????,????????????????
????,????????????????????????????? 3DG IS ( Space / Info)????
??? VC+ + 6. 0? OpenGL??????????????????????????????????,
??????????, 3DM ax?AutoCAD????????????????????,????????
???????????,??????????????????????????,????????
?????? LOD?????????,????????????????????,???????
???????????????????????????????????????? 360?????
????????????????????, ????????? [ 12]?
??? [ 13]?????? G IS???? VR??????,??????????????????
?,??????????????????????,????????????????????
? 2 ??????
F ig. 2 Scene at sta rting po int o f ro am ing around
?????????????????
???,????????????????
??????????, ??? OpenGL??
??????OpenGL??? SG I?????
???????????????????
???????????,????????
????????????????,???
???????????????????
?,???????? /??????OpenGL
????? A ctiveX????????? G IS
???,???????????, ????
????????????: ???????
?,????????, ?????????
?????????? VRML??????
?,? VRML??????????, ???
????????? ( extra autor izing inter
face)???????????????, ????? VRML????? VRML???,??? Web???
86 ?  ?  ?  ?  ?  ?                    14?
?????? JAVA??,? JAVA????????????????????
??????? [ 14 ]?????????? G IS??????????????????,? A rcV iew
? GIS??,??WTK????????,??????????????? (?? 2)????????
??????????????????????????????????????????????
?????????????, ?????????????,???????????????
4 ??
? 3 VR- GIS???????????
F ig. 3 Sketch of the VRGIS bu ildingfire sim uating system
?? G IS????????????, ???
???????????? G IS????????
??????????????????????
???????????????? G IS????
??????????????????????
3??????????????? GIS????
????????????, ?????????
??????????????????????
????????????????????, ?
???????????????; G IS?????
???????????????, ???????
buffer?overlay??????, ??????????
???????????????????????
????????, ?????????????
???????, ??????????????
??,???????????????????
??????????????????,?????????????????
?? G IS?????????????,????????????????????,???????
?????????,????????????????????, ????????????????
????????????,??,?????????????????G IS????????????
????????G IS??????????????????????????, ?? CAD?????
????????????????????????????;?????????????,????
??????????????,???????????????????, ?????????,??
???????????;????????,??????????????????????,???
??????,??????? GIS?????,?? G IS?????????????????????
??????????????????????????????????????????????
?,?????????????
5 ??
?????????????????????, ??????????????????????
??????????????? G IS???????????????????,?? G IS?????
????,?????????????????????????????????,????????
??????????,?????????????????????, ??????????????
????????????????????????????????????????????
???
873? ???:? GIS?????????????    ?????
????:
[ 1 ] Wyb o J L, Gu arn ieri F, Richard B. Forest- f ire danger assessm en tm ethods and decis ion- support[ J] . Safty S cien ce, 1995, 20( 1) : 61- 70.
[ 2 ] Ja in A, Ravan SA, S ingh RK, DasKK, R oy PS. Forest fire risk m odel ing using rem ote sens ing and geograph ic in form ation system [ J] . cu rrent
science 70 ( 10 ) : 928- 933.
[ 3] B ryan t P, Doenges GR, Sam uelsWB, M art in SB, W il loughby AB. F ire spread com pu ter s im ulation of u rban con flagrations[ A] . Proceedings of
th e 1993 S imu lat ionM u lt iconference on the Intern at ion alEm ergen cyM anagem ent and Engin eering Conference[ C ] . S an Diego, CA, USA. SCS.
1993, pp. 149- 54.
[ 4 ] ??,???. G IS????????????? [ J] .????, 2002, 11( 3 ) : 170- 175.
[ 5 ] Dan L. Am erican reuses virtual real ity to fight arson[ J] . InterF IRE VR, 1999, 103( 28 ): S23.
[ 6] Bukow sk iR, Sequ in C. Interact ive s im ulation of fire in virtual bu ild ing environm en ts[A ] . Com pu ter Graph ics Proceed ings[ C ] . New Y ork, NY,
USA. S IGGRAPH 97. ACM. 1997, pp. 35- 44.
[ 7] Sh ih NaaiJung, L in Ch ingYuan, Y ang Ch ihH siang. A virtualrealitybased feas ib ility study of evacu at ion t im e com pared to the tradit ional cal
culationm ethod[ J] . Fire Safety Journal , 2000, 34: 377- 391.
[ 8 ] ???,???,???.??????????????????? [ J] .????????, 2003, 23 ( 2) : 63- 69.
[ 9 ] ???,???.???????????????????? [ A ] .?????????????? [ C ] . ??:???????,
2004.
[ 10 ]  ??,??.??????????????? [ J] .????????, 2002, 18( 2 ) : 63- 69.
[ 11 ]  ???,??,???,??.????????????????????? [ J] .????, 2003, ( 2 ): 17- 20.
[ 12 ]  ???,???,???,???,???.?????????????????? [M ] .??:???????, 2003.
[ 13 ]  ??,???.???? ( VR)????????????? ( G IS )???? [ J] .????????, 2001, ( 16 ) : 168- 170.
[ 14 ]  ??,???,???.?? GIS? VR????????? [ J] .??????, 2003, 36( 5 ) : 92- 96.
88 ?  ?  ?  ?  ?  ?                    14?
